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Almost all later research on fatigue follows Kraepelin's pro-
cedure.
In 1890 an Italian scientist, ANGELO Mosso, invented the
rcergograph," an apparatus which measures efficiency changes
accompanying fatigue of finger and hand muscles from lifting a
weight. He found that a finger, exhausted from lifting a weight
30 times, requires two hours5 rest to recover completely. After
only 15 lifts, recovery occurs in half an hour. In other words,
the recovery from muscular work takes place much faster when
the muscle is not completely exhausted. This important principle
applies directly to industry, where maximum production is
sought.
Output loss from fatigue, though varying with individuals
and with the nature of the task, was estimated by Tsuru Arai,
Japanese physiological psychologist, to be 5% at the end of an
hour. Loss increases in rough proportion to the amount of time
worked, up to 100% at the end of eleven hours5 continuous
work.
That mental work causes bodily changes similar to those
accompanying physical work was an astonishing fact revealed
by Francis G. Benedict, chemist, and T. M. Carpenter, physiolo-
gist. In taking a written examination, subjects eliminated more
than normal water vapor and carbon dioxide, absorbed more
oxygen and gave off more heat, just as in physical activity.
With some types of work, on the other hand, feelings of fatigue
do not indicate lowered efficiency. ALBERT T. POFFENBERGER
discovered that when subjects completed unfinished sentences,
working continuously for five hours, output did not change. Nor
did it change when they judged the merit of compositions. On
intelligence tests their performance actually improved after five
hours. Presumably fatigue effects were offset by the facilitation
of practice. Yet in all cases increasing feelings of fatigue were
reported.